Ever since chemist Stanley Miller created organic compounds from simple building blocks like water, methane, and ammonia, the idea of creating life and thus peering into its possible origins, has fascinated biologists. David W. Deamer, professor emeritus of chemistry and biochemistry at the University of California, Santa Cruz, and a cadre of pioneers expanded the quest three decades ago, launching an attempt to build a "protocell." According to Deamer, such an entity must meet 12 requirements for life including having membrane enclosures (1) that can capture energy (2), maintain ion gradients (3), encapsulate macromolecules (4), and divide (5). Macromolecules must be able to grow by polymerization (6) , evolve in a way that speeds growth (7), and store information (8) . Add to that information store the ability to mutate (9) and to direct growth of catalytic polymers, and you have 10. Albert Libchaber of Rockefeller University engineered a DNA plasmid to express proteins and put them into membranous sacs. They could produce proteins for a few hours but would eventually peter out when the raw materials ran low inside the compartment. They needed to keep the supply coming. So, he and Vincent Noireaux, now an assistant professor at the University of Minnesota, designed them to produce a channel-forming protein, alpha hemolysin. 3 Suddenly, finished proteins tagged with Green Fluorescent Protein inserted themselves into the artificial membrane allowing nucleotides and other molecules to enter. These "cells" survive for up to four days, but it's only a small victory.
In the quest to build life, defining success is hard, Libchaber says. Is it success simply to create a cell that functions? Or must it also reproduce? "I think in our case at least, the first step has been achieved." Next, he wants to make them divide, something that's only been done thus far through physical manipulation.
Such is the focus of the remaining two steps, says Deamer. The cell must contain genes and enzymes that can be replicated (11), and they must be shared among daughter cells (12). "We don't have a way to make the entire system of catalysts, all growing together," that drives cellular reproduction, he explains. And, he adds, the final stretch may boil down to a single achievement. An enzyme that duplicates itself, such as a self-"Cell production is the area where would-be protocelldesigners have made the least progress."
-Pier Luigi Luisi
For now, these inventions exist mainly as computer simulations; real-life testing is only just beginning. Rasmussen says the design's main advantage is its simplicity, which increases the chances it will work. "[It's] probably not how the origin of life historically happened, but it's the simplest thing we could come up with," he adds. "We're trying to understand why and how matter can self-organize? and become living. What is it in nature that enables it to do that? That's the deep question here."
Deamer calls it one of the most ambitious protocell designs: "[They're the] one group that now is devoted to a true attempt to make a growing, reproducing cellular system."
The team has worked out a whole life cycle for its organisms, at least in simulation, and has a $5-million grant from Los Alamos for the project. 
